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Abstract A SMT machine is used to place electronic components on a PCB precisely. To place it precisely, after
a component inspection, it finds an offset value using a vision camera, and places the precise position on the PCB.
In general, to inspect the components with a vision camera, the components stop in front of the camera for inspection,
then move to the placement position. On the other hand, if they do not stop in front of a camera, the inspection time
will be shortened and the productivity would be increased.

In this thesis, when inspecting without stopping in front of a camera, the fastest way among various routes is
described. For the gantry passing over a vision camera, both the distance and speed of a gantry moving trajectory
were studied, and there was approximately 5% speed increment when using the method suggested in this thesis.
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[Fig. 1] Typical surface-mount machine structure(Top
view)
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[Fig. 2] Pickup-Camera-Place structure(Top view)
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[Fig. 4] Moving path
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[Table. 1] Input conditions

No Item X axis | Y axis Unit

1 Max Velocity 2.0 2.0 m/sec

2 G Acceleration 20 20 g

3 G [M/Sec2] 981 9381 m/sec™2

4 Acceleration 196 196 m/sec™2

5 Pickup Position -20 -150 mm

6 Camera Position 0 0 mm

7 Place Position 300 250 mm
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[Table 2] Result of Stop Motion

Total Velocity of Camera
No Mode time position
(mSec) X
1 Stop_Motion 427 0.0 0.0

ordinate

[Fig. 6] Stop_Motion Moving path
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[Fig. 8] Flyl Motion and Stop _Motion Moving path
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[Table 3] Result of Flyl_Motion

Total | Differen Velocity Of
No Mode time ce o5 |Camera position
(mSec) | (mSec) X .
1 | Stop_Motion 427 0.0 0.0
2 | Flyl_Motion 363 64 |15% | 03 2.0
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[Fig. 111 Fly2_Motion and Flyl Motion Moving path

[Table 4] Fly2_Motion Result

Total | Differen Velocity Of

No Mode time ce o Camera position
(mSec) | (mSec) X e
1 Stop_Motion 427 0.0 0.0
2 Flyl_Motion 363 64 15% | 03 20
3 Fly2_Motion 334 93 | 2% | 12 20
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[Table 5] Coordinates of pick and place positions

o Pickup Pos. Camera Pos. Place Pos.
X v X y X Yy
1 -250 -140 0 0 -300 250
2 -250 -140 0 0 -200 250
3 250 -140 0 0 -100 250
4 -250 -140 0 0 -20 250
5 -250 -140 0 0 20 250
6 -250 -140 0 0 100 250
7 -250 -140 0 0 200 250
8 -250 -140 0 0 300 250
9 -10 -140 0 0 -400 250
10 -10 -140 0 0 -300 250
11 -10 -140 0 0 -200 250
12 -10 -140 0 0 20 250
13 -10 -140 0 0 20 250
14 -10 -140 0 0 200 250
15 -10 -140 0 0 300 250
16 -10 -140 0 0 400 250
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[Table 6] Running time of each motion

Stop Flyl Fly2 Stop— Stop—
No Motion Motion Motion Flyl Fly2
(mSec) (mSec) (mSec) | (mSec) (mSec)
1 479 479 479 0 0
2 454 429 429 25 25
3 454 410 34 43 70
4 454 410 352 43 102
% 454 398 352 5 102
6 454 365 352 89 102
7 454 34 352 100 102
8 479 377 377 102 102
9 471 424 338 46 3
10 421 373 338 48 3
11 39% 323 297 73 99
12 39% 297 297 9 9
13 39 297 297 9 9
14 396 315 315 81 81
15 421 365 332 56 89
16 471 416 332 5 89
Total 7048 6033 5723 1016 1325
14% 19%
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